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Keeling Tire Fire; Preliminary Evaluation of Fire Extinguishing Materials

Prepared by; Andrew Duggan, VADEQ, Office of Waste Programs, Technical
Support

March, 2002

In mid-March 2002, a tire fire ignited at the Keeling Tire Site in Roanoke County,

Virginia. Federal, state, and local officials have responded to the site. Since the

application of water may cause the pyrolytic oils to seep into the groundwater, this fire-

fighting technique was not chosen. Instead, the site coordinators are evaluating the use of

a proprietary' product called "FireOut Ice™." This office has been asked to perform

preliminary research on the product and the possible environmental consequences of its

use.

This evaluation addresses the following: 1) general product information. 2) fate

and transport, 3) possible toxicity, 4) and a summary of relevant information. At the end

of this document, a list of mentioned individuals is provided with titles and contact

information.

General Product Information

FireOut Enterprises is identified as a vendor of FireOut Ice™. FireOut Ice™ is

manufactured for FireOut Enterprises by BASF Corporation in North Carolina. Jon

Sigemann of BASF provided the following information: "The first thing lo note is

Aridall 1460 is the product we [BASF] sell to FireOut Enterprises, which they sell as
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FireOut Ice. This Aridall 1460 polymer is the same product that was approved by the US

Forestry Service as AquaShield back in 1998. Just keep in mind this is only one product

with the same chemistry, specifications, and process, with three different names" (BASF,

2002).

VADEQ verified on the USDA Forest Service wcbsite that FireOut Ice™ has

administrative approval from the USDA Forest Service as a "Fire Chemical" It was

approved under the name "Chemdal Aqua Shield." The USDA Forest Service includes

this product under the following classification; Fire Suppressant G«ls and Elastomers

(USDA, 2001) (see attached).

Aridall 1460 is a polyacrylic acid, neutralized, and cross-linked (PANC). The

following additional information was provided by BASF.

"This compound belongs to a class of high-molecular, cross-linked

homopolymers of acrylic acid. Polycarboxy late/aery late chains of variously high-

molecular weights are generally cross-linked with each other to manufacture

commercially available PANCs" (BASF, 2002), "PANCs may absorb many times

their own weight of aqueous liquids, the amount taken up being determined by the

ionic strength of the specific liquid. The typical amount taken up varies between

30 and 400 grams of liquid per gram dry weight. After hiving absorbed liquids,

the particles swell and are present in the form of a gel" (UASF, 2002).
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USDA has approved FireOut Ice™ for helicopter bucket and ground engine applications,

It has been reported thai delivery of the product by helicopter bucket may be more

difficult. Current application may involve use of hydroseeding machinery. This process

provides a thicker blanket on the fire, according to Fire Chief Joiui Miller.

Fate and Transport. Toxicitv

This is a fairly new product for extinguishing fires, Since it has absorbant

properties, it has been used in diapers and sanitary products. Due to this use, there has

been extensive study on the effects that dermal exposure may have.

This product is hydrophilic, so it should not readily absorb the oils resulting from

the fire; it is described as minimizing the runoff of liquid. Additionally, the vendor

reports thai it minimizes the leaching of oils and contaminated water into the

groundwater (Richard Rawles, On-Site Coordinator for FireOut Enterprises). "The

product acts as a wet blanket over the fire" (Rawles, 2002). It has been reportedly used in

agriculture, to absorb and hold in water.

Information gathered from BASF was used to form the following summary of

toxicity information. A Material Safety Data Sheet is attached. The information packet

provided by BASF to VADEQ contains references to studies that were contracted out to

other laboratories by private companies. This report gives mammalian and human

information on: 1) dermal exposure, 2) chronic inhalation, 3) acute inhalation, and 4)

ingestion.
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SUMMARY OF KEYPOINTS: (1) based on data provided by BASF, FireOut

Ice™ has been described as a non-poisonous material; (2) the information provided does

not address toxicity to soil invertebrates and flora. Thus, with the information provided,

this office can not definitively ascertain whether this compound is toxic to flora or soil

invertebrates; (3) a concentration of 50 ug/cm3 was not toxic (there were no adverse

effects) to rats in a study. The average exposure to industrial workers in production

facilities was around 14 ug/cmj. Sec the MSDS for recommended equipment and

allowable exposure levels. Based on BASF's and private laboratory information, it is

likely that the product is not unacceptably toxic via the inhalation pathway; (4) exposure

data would be needed to ascertain the possible toxic activity of the product after exposure

to it< combustion products—-combustion products have been listed as containing the

following: carbon monoxide, carbon dioxide, and various hydrocarbons. These are

common combustion products.

Summary and Conclusion

With the data provided by BASF and independent laboratories and data provided

in two different material data safety sheets, as well as qualitative information from field

workers and professionals in the fire-fighting field, it is likely that this product is not

unacceptably toxic to the endpoints studied; however, to assess toxicity with relation to

the inhalation pathway regarding the combustion products, breakdown of residual

products, absorption of systemic toxic constituents, and the plans for disposal of the

residual products left at the site -- the gel or other residual forms of the product- will

require more in-depth study. Based on the combustion products listed in the material
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data safety sheets, however, it is likely thai FireOut Ice™, once ignited, is toxic to no

higher degree than other materials with the same combustion products. Note that this

statement is valid only in the context and specific purpose of this evaluation. This is a

preliminary qualitative conclusion which is based on both primary, peer-reviewed

literature as well as literature from private laboratories hired by ihe generators of this

product.

Note that this is a preliminary survey only. U.S. EPA is performing additional

research and may develop further information. This preliminary report is not to be taken

as an endorsement of any specific product nor its utility in fire suppression. If there are

any questions or comments please contact Andrew Duggan at the number or e-mail

below.
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Contact Information

(1)

Andrew Duggan VADEQ. (P) 804-698-4196 (F) 804-698-4327 (E-mail)
arduggan@deq.state. v a. us

(2)

JonSicgmann- BASF Corporation. March, 2002. (7)704-587-1818.

(3)

USDA Forest Service. March 5, 2002. Fire and Aviation Management- Washington
Office. Website: «ww^v.fs.fed.us/rm;Tl^c/download/chemical/qpl_cu]Tcnt.pd^:'

(4)

John Miller - State Fire Chief. (P) 434-977-1375 (ext. 3323) (E-mail)
millerj(a'dof.state.va,us ...

(5)

Brett A. Burdick - Director of Technological Hazards Division, Virginia Department of
Emergency Management (P) (804) 897-6510.

(6)

Troy Lapetina - Executive Director of the Virginia Department of Fire Programs. (P)804-
371-0220, (E-mail) tlapetina@vdrp.state,va.us

(7)

Randy Zialo - Southern Area Coordination Center (P) 770-458-2464 (E-mail)
rdzialo@fs.fed.us

(S)

Richard Rawles - On-Site Coordinator from FircOut Enterprises. (Cell) 571-220-8925.

(9)

Clyde Copcland - (Senior Vice President from FircOut Enterprises.)—Washington
Office. (P) 703-729-5369
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FIREOUT ENTERPRISES, INC.
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SUMMARY OF TOXICITY STUDIES
*Tojdcity studies have been performed by numerous independent laboratories.
Human and Laboratory studies have been performed with the following results:

HUMAN STUDIES:
Repeated Insult Patch Tesc
Base Polymer (Uncoated)

Number of Panelists: 109
Irritation: Negatire

Scnsiti2ation: Negative
Derma-Test Laboratories
Number of Panelists: 52
Irritation: Negative
Sensitization: Negative

Results:

Finished Product:

Results: o
>

LABORATORY STUDIES
Base Polymer: Cytotoxicity—Agar Overlay

Results: Negative
Primary Skin Irritation: Negative

Acute Dermal Toxicity: Negative
Mutagenicity -Ames assay: Negative
Acute Oral Toxicity: Negative
Primary Eye Irritation

As granular product: Positive

As hydtated gel: Negative
This information js a summary of numerous health & safety tests conducted.
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MATERIAL SAFETY DATASHEET: May btuwrf to awptyw^05HA'jHtt^Conmw^tianSn»hril9 CFR. 1910.1200.

PRODUCT NAME: FIR£OCT»ICE Page

SECTION I MAMJTACTURER'S INFORMATION

M*nu&cturcr »nd M VKeter's Name £ Adfr.r.v
FinKXt Enti^prvsea, IDC.
7 O EJoi I1J4

SSI (SC4)

Aber<i«en. MS 59730

. SOC/424-W40

April 30, 2COI

SECTION n HAZAItDOUS INGRZMErnrVIDEmn'Y INFORMATION

(Specific CbemiaJ Identity

Cwidilice 6x Ito^tmble Pwticiiljw

Wzta

HwJ*-i,

CUACbs^

OSJiAFU

M WS-U-2
773Z-IW

92 Iv 9ft
2»8

firv-0 RttoJvity -0, Sp°d*c Hazard -None

SECTION III PffVSICAXXBEJHICAI, CHARACTERISTICS

Vapor fnaHfe COM* Hj,}
V»por Density (AlR* i)

• NmAppHable
te(But>* Aectuls-

•OJ
- Vet AppScaHe

SECTION IV FCR£ ANB EXPLOSION HAZARD DATA

At -widi any fre, ww pjirtvt prcsu^ iclf ««aiB*l bru4ung apparsnij in fciy closed spso; wUa
haj fires.

(Jmfcf <eraui
igaitcd.

a 6oc dw*I ttf *Jw. nuttrial in KT uay CMS* «

I no I? aau .wisaaoj jo uaa v\
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PRODUCT NAME; FIREOH I* ICE

SECTION V REACT! VTTY DATA

I'twrabk • CondinoiB to A'/ did -
-X

.1 fo A•">«!)
iV'pniducti * TacmAi C';COa]cc»ikUui ^^T

- X Coddraooi to Avoid

SECTION VI HEALTH I HAZARD DATA

Yea SWft? Yo Insertion? Y«3

- Coutect \-iifa e>ra. ikin v dwhinj n;i> <au» iir.'talioa Cwe mult be taira to -rwimB» cxp^'JK
uid pruvcrn w<Klpl*oe inluL-UxiD cf rtspiinble (hut jLariiratoiy pratccnon ij r«%4»«d tbi t\pC50rtS
•hoi-u em racoauoeiKled kvtl JrespmbJ* tea.

- A nmlw prodba, p<n»d T*fy antff, pn>d«c«d u rnn.irmnahny tixuc rcsjxwar in (bv luc^i 31 *
Ultima e>;paain inlnluioa «p#rin«d wilb «wak

- AccoHiaf. to OB B"A ^B^^ C«tasww~ «wt3-*ttioni 311 wd 3]^ of SAKA Trdir QL
product» canmierad to max *c ipf( ics2>w jaflrtifimr; of

NT?? No

SigM*«od Symjitaaii of Exposaj-e * - Slight »nTi-*rt effects,

M.:dio«1 Cofi<3i(

Eyes; Fturii with h?jf <ju«atiiy oi'wiitBf,
Skin: Wui with «»p iJni-watci
UuHa)»toji; Remove to Swb »if.

SECTION VH PRECAi: TIOWS FOR SAFE HANDLING.'

Slq»tob*T»i«i raCiueM«UnaJbKdc«saJarS?itl<»± Vacanm (O»BB Hf A fJto wpipprf lyshm) iTpO«fiht« to nvoid gcnming uibaroe
doit A*"

Wailt Duposdl Mdh-Ki: Diipc»= of in iccOrdua M«I fisdeni, *it and io

)>r=ciut»[istobcTaicn wHjunJJinjawiSBrinff. S ore in l cool i(y pl*». Awi4 twnhaj p»*vilrr. Avoid tide tod eye aomact

CHbar Pnxau boras: S/ipiwy »t*o uwt

SECTION Vm COWTRf >L MEASURES

R*p«tojy ?rt«eOOil (Spwify Type) - t>» NIOSHiW^HA nppn.^ «r eqohairat vrth high eftiocncy Clw £w ponicukle kvda abuvc

As ipproprks M ̂ xflrel iirt>*"tcdnjt Icvdj bckw *w tppiicabto erqxBurt liouc.
- McclMniaJ (Goxsal)

Proroom: Gta«s
Ey* f (onwion
OU)«r Proleoive ClaUmie 01 ldpaoc • Noa:

- Ihc pw4 M«seiwtpi»(r prattCW.

Tk; mftpn»»o«ii Hrtui bin t*«l compact Soo mucvi bvJrwrf » te rri«bte and is wcunc H» *« «st gfoui KnwW&e. Howcvw, FircOut md
BASF Cgrpon.iwa cumrt p*c toy giararaccs rcgmiifij inf^tiiatkw fiwn «bw »w«». nail *x?s«*ly *» »* a*"̂  **y wnnvn, wx wwra*s
my tiafajlity. for 1C me. _ . _ . _ _ . u-mi umm-.„ ._ .— ̂ ____________ ' - - - - - _ i
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DEPARTMENT OF ENVIRONMENTAL QUALITY
629 EAST MAIN STREET
RICHMOND, VA 23219

DIVISION OF WASTE PROGRAM COORDINATION
FAX#: 804-698-4327

OFFICE OF FINANCIAL ASSURANCE
OFFICE OF GHOUNDWATER CORRECTIVE ACTION
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